Abstract: The reaction of aroyl chlorides with 1,4-diphenylthiosemicarbazide has been re-studied and is now shown to constitute a useful route for producing derivatives of the 1,3,4-thiadiazolium-2-aminide system as well as derivatives of the 1,3,4-triazolium-2-thiolate system.Conditions for obtaining both systems in good yield; for their inter-conversion of the 1,3,4-thiadiazolium-2-aminide derivatives to the corresponding 1,3,4-triazolium-2-thiolate derivatives and for isolating the intermediate aroyl-1,4-diphenylthiosemicarbazides are presented.
Introduction
Mesoionic compounds belonging to the 1,3,4-triazolium-2-thiolate system 2 were prepared by by the reactions of1,3,4-thiadiazolium-2-thiolates 3 ( Figure 1 ) with primary amines and by the reactions of 1,4-diphenylthiosemicarbazide 4 with carboxylic acid chlorides 5.
Schönberg (8) , on the basis of theoretical studies, suggested that Busch's second method produced a pair of compounds involving the interconversion of isomeric systems 1 and 2.
The products prepared by Busch's second method were re-investigated somewhat later (9, 10) and those studies indicated that the products formed are 1,3,4-triazolium-2-thiolates 2. Furthermore, Ollis and Ramsden (10) synthesized derivatives of the 1,3,4-thiadiazolium-2-aminide system 1 by reactions of suitable hydrazines with nitriles. The two studies (9, 10) utilized data such as mp, elemental analysis, IR, UV and 1 H NMR spectroscopy for purposes of structural characterization. 
Figure 1: Mesoionic compounds prepared by Busch
Our studies of the reaction of 1,4-diphenylthiosemicarbazide with aroyl chlorides, which also included 13 C NMR spectroscopy, indicate that the derivatives of the 1,3,4-thiadiazolium-2-aminide system 1 are the kinetic products and that the derivatives of the 1,3,4-triazolium-2-thiolate system 2 are the thermodynamic products and that both can be readily isolated. In addition, we have been able to confirm the structure of one derivative of each system by X-Ray diffraction studies (11, 12) . These enabled us to deduce experimentally-based Bird aromaticity indices (13) to support our calculations of the greater aromaticity of the 1,3,4-triazolium-2-thiolate system 2.
Experimental
Melting points were determined on a Kofler hot-stage apparatus and are uncorrected. The IR spectra were recorded on a Perkin-Elmer 1240 spectrometer. The 13 C NMR spectra were recorded on a Bruker AC-200 NMR spectrometer operating at 50.3 MHz with 16 Κ data points. Saturated solutions in DMSO-d6 in 5 mm tubes were prepared using the center of the DMSO-d6 septet as reference ( DMSO-d6 = 39.6 ppm). Mass spectra were obtained on a Hewlett Packard 5987A spectrometer. Column chromatography was carried out using Merck Kieselgel 60.
Compounds of system 6:
42 Mmoles of aromatic carboxylic acid chloride (5a-c) in 20 ml of dry 1,4-dioxan were added slowly, with magnetic stirring, at room temperature to a suspension of 42 mmoles of 1,4-diphenylthiosemicarbazide 4 in 20 ml of dry 1,4-dioxan. The reaction mixture, protected from humidity, was allowed to stand for 24 h (5a). 24 h and 12 h (5c). After these periods, the reaction mixtures were chromatographed (silica gel column). In this way compounds and were obtained as pale-yellow crystals and compound 6c was obtained as intense yellow crystals. Table 1 . Compounds of system 7:
( Table 1 . 
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Results and Discussion
Our theoretical studies relevant to this work, recently reported in part at scientific meetings (14, 15) indicate that derivatives of the 1,3,4-thiadiazolium-2-aminide system ( (11) is given in Figure 3 .
In the presence of pyridine the hydrochlorides of the mesoionic 4,5-diaryl-1,3,4-thiadiazolium-2-phenylaminides (6a-c) isomerize to the hydrochlorides of the corresponding 1,4,5-triaryl-1,3,4-triazolium-2-thiolates (7a-cV In humid conditions (5% water) a mixture of the hydrochlorides is obtained.
The molecular structure of 1,4,5-triphenyl-1,3,4-triazolium-2-thiolate (Za), as derived from X-ray crystallographic analysis is given in Figure 4 (12).
The 13c NMR spectra serve to discriminate well between the two systems 6 and 7. In system 6, C-2 is more shielded than is C-5, whereas in system 7, C-2 is less shielded than is C-5. The 1 ^C NMR chemical shifts for C-2 and C-5 of the mesoionic rings are shown in Table 1 .
The mass spectra also present characteristic differences. As shown in Figure 5 
